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(54) Reinforcing member with intersecting support legs 

(57) A reinforced structural member is provided 
which includes a reinforcing member received in the 
cavity (92) of a structural member (22). The reinforcing 
member (20A) includes a carrier (28) having divergent, 
intersecting legs (54,56) which preferably engage and 
r st upon the structural member (22), a thermally ex- 
pandable reinforcing material (30), and a fastener (32) 
for coupling the reinforcing material (30) to the carrier 
(28) . The thermally expandable reinforcing material (30) 
is preferably provided as separate elements positioned 



on the carrier (28), whereby upon activation by heat, the 
expandable material (30) melts, foams and expands so 
that after curing, the structural member (22) is bonded 
to the carrier (28). The shape of the carrier (2B) in com- 
bination with the expanded reinforcing material (30) 
serves to stiffen and reinforce the structural member 
(20). The thermally expandable material (30) is prefer- 
ably initially dry and non-tacky, and the fasteners (32) 
serves to maintain the relative position of the reinforcing 
material elements (34,36,38,40) on the carrier (28) prior 
to activation of the reinforcing material (30). 
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[0001] This inventi n concerns the us of thermallv A*nar«iw f Aam t_' « . , ... 

foaming structural r inforcing materials, which J^S^^cJEZ^ 

member giving additional localized stiffness to frames rate st^T havin 9 '"^rsecUng legs to prov.de a reinforcing 
o rnembers^erein^ 

cations where increased support or stiffness would M^S^J^^i 7 ' " a " y appH - 

-"oen^^ 

Description of the Prior Art 

[0002] It has long been recognized that foamable materials ms™ h« « w , 

Structure, foams, urethanes. and other thermT elTnstote Z ? ^ ""P 0 "" 1 *- 

performance and provide structural rigidity. SSSSESS^ T 7^ ,0 enhant * 
carriers in the automotive field are illustrated in US Patent 1 o7i oc , t * UtB ' re,n,orc,n 9 rnatcriate on 
' at at., and U.S. Patent Nos. S.575.52 W^H^ rt Pa1en, , N °- 5 ' 344 - 208 » Bien 

materia* on a carrier and used primarily as a baffte comSn ifsSn n u f Patent No f iSSff "ST*? 

»s jar of a ,oamabie - a ■~- -= - - sssr kkee 

ment to a surrounding s^^^eT"^^^ 2 T't *" d 
tacky are preferred in the manufacturing context Such matenab hLtnn "k ■ ^J'* ,nWa * *» and n °"- 
Ihis type of reinforcing material does not JSJSTlnSir^^ and handing advantages; notably 
installation, or to other critical surfaces which iTKZ'rtiLt? 8 manufacture and 

materials witl not readily retain dirt, dust or other Jnta^nanJ 1 6 ' n8 n0n " 1aCky ' theeB 

adhere to a carrier positioned within the mn^^S^S^ SZtTt T ^ ""l"*"-* 
expansion of the reinforcing material. P P ° Srt,C>n the re,n,0 ' cin g n™**' prior to 

SUMMARY OF THE INVENTION 

[0004J The reinforcing member of the present invention provides B innm.- a „f 

pandable material combinations in manufacturing handlZT^ S ' 9n " ,Ca " 1 «*«*»0« ^er pnor earner and ex- 
forcing material combinations. The SSSSSSS^^T '" k "J u * r Bnd eXpansib,e foa ™9 
foamed materia, on the carrier, wfth the eSESjS^KSS 732X22 T ^ ^ 
the expansile foaming structural reinforcing material to the cTrter w«h the i • 9 ^ t0 C ° UP ' e 

ceiving the material thereon. The carrier is designed to oer^lZ '2I "? dUdinB ,ntereectin S ■»- 

upon activation to bond to two o, morelu^ o to* IS, . re " forc,n 9 ™ terta » to ,oam «n« thereby expand 
Place by the fastener, and may SZKTlS£3SSS22 n rein ' 0tCed "* - " *— " * heW ta 
the structural member. WhiteL came' P JdTsomf^ ^'if * ** Wlth,n 

the foamed structural reinforcing material The use Tf , , T 9 "** <U,ther S,iffenin 9 k P rovided b * 

reinforcing material to be pStaS ? v a SlSiS^^ , ?r ,W e " ablesthe ■»* non-tacky structural 
materia. may foam, thereby e^Snoxo^ Z~l r , J ™ nta, '° ns wnereb V u P on activation, the reinforcing 
earner serve'to support .2 SS^I^^ZS!^^^^ 5" »?» * tha 
10O05J BroadV speeking. the present invention LudS a «nW22 El 9 mefnbet 

tioning the carrier, an expansible foaming structural --^Z^J^TnZS TTS" ^ POSi " 
a fastener for mechanically coupling the expansible material tJ ?2 . preferably thermally acttvated. and 
the material expands to bond together the carte t tte su^ ,n^„ , P "V t0 aC,,Va,i0n Whereby atter **t»™i™. 
of different configurations in croi section. ^ ^2^12^X2? m6 K mb8 ^ * ^ may b « 
The fastener may be provided separate V or as a paS of the ^'^ZZISF^T " ** 
the material to shift upon Impact and provide rnanu^S^ 

as a synthetic resin pin passing through the material 3E™n^« ■ Ihefastenermay be provided 

th fastener may be provided as a tab J^JSJESS ZTZ Z ri? '"h^^L an °' her 

member is typicalbr received in a structural memV r sucn as a S or c^L f k" k " 'i"" C " fl " ^ 

oiinemo rsucn as a ran or channel which provides a cavity f rreceivingthe 
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structural member ther in with the reinforcing material in engagement with or proximate to the structural member prior 
to activation. r 

[0008) The reinforcing material is thermally expansible, eitherby internally created thermal energy rbytheext rnal 
apphcati n fh att activate the material. As us dher in. the term thermally expansible' means to foam and th reby 
s expand by both internally created thermal en rgy andthe external application of heat to expand and foam the reinforcing 
material. The thermally expansible reinforcing material is preferably a synthetic resin-based material which foams when 
subject d to temperatures achieved during baking In a manufacturing process (e.g., such as during th paint and 
powder coat bak stage of automobile manufacturing processes). Thus, the expansion temperature of the material 
should be at least about 300°F. 

10 [0O07J The foregoing advantages to the present invention will be readily appreciated by those skilled in the art with 
reference to the drawings and description which follow, which are intended to be exemplary rather than limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 [0008] 

Figure 1 is a plan view of a reinforcing member with the cover of the structural member removed to show the 
positioning of two sections of the reinforcing material held by the pins- 
Fig. 2 is a vertical cross-sectional view taken alone line 22 of Fig. 1 through the reinforcing member and surround- 
» mg structural member of the present invention, with the expandable reinforcing material provided in sections at- 

tached to the carrier by a pin; 1,6 31 

Fig 3 is a vertical sectional view taken along line 3-3 of Fig. 2. with the right sidewall of the structural member 
broken away to show the reinforcing material attached to a side leg of the carrier; 

Fig. 4 is a vertical cross-sectional view of a second embodiment of the present invention taken through the rein- 
25 forcing member and surrounding structural member to show an alternate configuration of the earner includino 

t U h P e ^?. lyCX,end ' n9 "PPersupportlegs and divergent legs receiving reinforcing materia, onthe side-facing surfaces 

Fig^ 5 is e vertical cross-sectional view of a third embodiment of the Invention taken through the reinforcing member 
and surroundmg structural memberto show the divergent legs, intersecting with a top panel of the carrier and the 
a> reinforcing material positioned thereon; rr °"" ! "' noine 

Fig. 6 is a vertical sectional view taken along line 6-6 of Fig 5- 

c?r«trl!cio^ n he i r; , off ' ^ emb ° diment " the invention ' with the «°°r P*n removed to reveai the internal 

3s 8 ? I VertiC S r? S ' SeCt LT' Vtow teten 8,ens line 8 " 8 of Fi 9- 7 show, "9 *• carrier having opposite-facing 

half-cylinders w.th fasteners holding the reinforcing material in the U-shaped upper and lower grooves defined 

LTIBrGOy, 

F,g^ 9 is a vertical cross-sectional view of a fifth embodiment of the invention taken through the reinforcing member 
end surrounding structural member to show a carrier configured similariy to that shown in Rg. 1 and having at- 
tachment tabs along the edges of the upper panel for gripping the reinforcing material positioned thereon- 
F'8. 10 js a plan view of a sixth embedment of the invention similar to that shown in Fig. 1 but wherein the fastener 
for holding the materia elements to the upper plate of the carrier include bendable tabs located along the s We 
margins of the upper plate of the earner; 

Fig. 11 is a vertical cross-sectional view taken along line 11-11 of Fig 10- 

F V 2 ? 8 !T VieW K° f !lT ,h embodi ™' rt <>'«*' inventionshowingacarrierconfiguredsimilarlytothatshown 
<* .n F,g 1 and having bendable attachment tabs formed into the upper panel of the carrier interiorty of its edges art 

penetrating through slots provided in and gripping the reinforcing material placed thereon- 
Fig u 13 is a vertical cross-sectional view taken along line 13-13 of Fig. 12. showing the tabs gripping the material 
on the upper plate of the earner; 8 

Fig 14 is a vertical sectional view of a still further embodiment in accordance with the invention similar to the 
embod,mentofFigs.1^ 

Fig. 15 is a vertical sectional view taken along line 16-15 of Fig 14- and 

Fig. 16 is a vertical sectional view similar to that of Fig. 15 but depicting the structure) member after expansion of 
the structural reinforcing material. e*w«"»iun or 

« DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] Referring now to the drawings, a structural reinforcing member 20 in accordance with the present invention 
is configured for positioning ,n a structural member22. The structural member 22 may include, f r example, a channel 
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24 of an automobile used as a frame member such as an engine or side rail and covered with a flat plate 26 for us 
as a flo r pan. However, this is only one application f r th present invention, which may be used as a component of 
the fuselage r wing f an aircraft, the hull or bulkh ad of a boat or ship in marine applications, or as beams or com- 
ponents of floors, walls r ceilings of a building. 

I0010J The reinforcing member 20A as shown in Figs. 1-3 broadly includes a carrier 2B. expandable rehforcimj 
matenal 30 and a fastener 32 for mechanically interconnecting the reinforcing material 30 to the carrier. The reinforcing 
matenal 30 is pref rabfy provided as discrete reinforcing material elements 34, 36, 38 and 40 attached to the earner 
28 by respective fasteneis 32 in positions on the carrier which ar sufficiently proximate the structural member 22 to 
peimit the matenal elements to expand upon activation and bond to both the structural member 22 and the carrier 28 
» [001 1] In greater detail, the carrier 28 is preferably elongated and configured as two interconnected back-to-back 
sheet metal sections 42 and 44. Each section 42 and 44 Includes an upper shelf 46 which collectively define an UDDer 
panel 48. The shelves 46 each include an upturned flange 50 at the outer edge. An upright web 52 extends downwardly 
from the shelves 46 to respective first and second divergenl legs 54 and 56 which diverge from intersection 57 Each 
of the divergent legs indudes an upper elbow SB, an outwardly and downwardly extending skirt 60 having at least one 
hole 62 therein, and an inwardly extending toot 64 which is configured to rest on the opposed inner wall surface of the 
channel 24 The shelves 46 further include a first, relatively large opening 66 for receiving fasfener 32 therelhrouoh 
and a second, smalter hole 66 spacedlrom opening 66 for receiving a rivet 70. sheet metal screw orthe like therethrough 
to hold the earner 28 to the plate 26. a 

[0012] The reinforcing material 30 used in the present invention is a dry. initially non-tacky material that develops 
adhes.on upon foaming and expansion so that D adheres to the sunounding structural members when activated Ac- 
tivation maybe by heating, such as occurs in automobile assembly plants. When subjected to a temperature of at least 

T l^T;' h l r^ XpanSj)le reir " 0rcin9 n " ,wW 5hou,d have a P erccm "P^n « at least about 40% 
preferably at least about 1 25%, and more preferably at least about 150%, but less than about 300% to provide sufficient 
structural reinforcement and compressive strength, wherein the percent expansion (as used herein) is defined as! 

1 00 x fl(the specific gravity of the material 30 before heating) - (the 
specific gravity of the material 30 after heating)] / (the specific gravity 

of the material 30 after heating)}. 

[0013J One particu.ar.y preferred composirion for use as material 30 is commercialized under the name SlkaReln- 

r 6 .' £5f T Z' T d *° n Hei9h,S • Mfchi " n) ln ™ re detail ' the mos1 P"*™* material 30 comprised f r«n 
about 20-30% by we.gh, of a styrene-butadiene-stvrene (SBS) block co-polymer (e.g.. Fine Clear 530® ) jZ "aS 

»*S y TT L*> P0, r 1yrene (B : 9 ' Fina CryStel 50 °® and Fina Cf y s,al 53 *» )= ««" about 30-45% by weight of 
a b« P heno. A-based .,qu,d epoxy ream (e.g. AraldHe 6010® and Epon 71® ); from about 0.5-5% by weight ots pigment 
such as carbon black; up to about 5% by weight butadiene acrylo nitrite rubber (Nipol 1411); l ro m about iSoTby 
weight hydrated amorphous s.l,ca (HiSil 233); from about 1 0-20% by weight glass microspheres (Scotchlite S60V* ™ 
about 0 1-5% by wejht of a blowing agent such as azodicarbonerrLe (eVcelogen AZ^S® SeS^ 
and Celogen AZ 130® ); from about 0.01-5% by weight of a catalyst such as N, N, dimethyl phenyl urea (U4(S frem 
about 0.1-5% by weight of a curing agent such as dicyandiamkte (DDA10); and up to abouV 5 % tj^^*£ 

[00141 A particularly prefened composition of the maierialso is about 12.94% by weight polystyrene about 23.22% 
by weight Sf* block copolymer about 0.57% by weight carbon b.ack. about 1 A by we^Sfenelcrytonlmie 

''^ ^ We 'f " ydra,ed 8m0,ph0us siltea - aboul 36.07% by weight bispheno. A-base^liquTd epo« 
resm about 14.75% by weight glass microspheres, about 0.46% by weight zinc oxide, about 2 85% by 
diam.de. about 0.38% by weight N.N dimethyl pheny, urea, and about 0^7% by weigh, U od^!3 S 
applications where increased compressive strength and reduced foaming and expansion is desired, the f oregoinTmay 

m 6 P0 2Tr fe ,0 ab0Ut 1 2 63% b * we,9ht - ,he SBS b, «* copol^errreduiZ 

* 1 by We ' 9ht ' and the butedie "e acrylonrlrfle rubber is increased to about 2.85% byweight 
[00151 The material 30 can be formed by mixing the SBS block co-polymer with asmall portion (about 1/40th of the 
total amount) of £ b* P henol A-based liquid epoxy resin in a heated mixer until the temperature of 1taIZ££E 
T, °1 f («he temperature of the mixture within the mixer is at least about 175-F) and £ m Sura i 
substantially homogeneous, at which time Ihe polysfyrene is added to the mixer and mixing is continued AteMhe 
polystyrene is substantia fy mixed with the SBS block co-polymer/epoxy resin mixture, the remainder of Te bSohenS 
A-bas d epoxy resm is slowly added to the mix r. stopping and starting the mbcer as necessary, with the ingrrfiente 
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being thoroughly mixed to obtain a substantially homogeneous mixture. The d sired amount of this mixture is placed 
in a heeled mixer (set at a temperature of about 250' F) and mixing is commenced. While mixing, the carbon black and 
rubber are added to the mix r and mixing is stopped one a homogeneous mixture is obtained within the mixer Either 
the silica or glass microspheres is add d lo the mixer, and mixing is resumed and continued until the mixture is homo- 
geneous. This step is repeated, adding the other of the silica or glass microspheres. 

[0016] The temperature of th mix r is then set to a t mperature b low 160'F, the blowing agent(s), catalystf,6) 
kicker, and curing agent(s) are added and mixing is resumed and continued only until the mixture is h mogeneous' 
Th r suiting mixture is then prelerably extruded int strands (at an extruder temperature of 170-18D»F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The resulting pellets are injection molded at a temperature of 
about 180-200»F us.ng injection molding equipment designed to form the desired shape of the portion to be attached 
to the carrier 26. 

|0017] The malerial elements 34 and 36 are configured as essentially flat, rectangular shaped pieces sized for receipt 
on the upper panel 4B. Each element 34 and 36 includes a circular opening 72 extending to the outer margin of the 
elements 34 and 36 for receipt of the rivet 70 or other fastener therein and radially spaced outwardly therefrom A hole 
74 having a recess 76 is also provided in the elements 34 and 36 for receiving the fastener 32. illustrated as a nylon 
push pin, therethrough, the head of the tasiener being at least partially received In the recess 76 
[0018] The material elements 38 and 40 are configured as elongated prisms for mounting on the outward-facing 
sides 78 and 80 of the legs 54 and 66, respectively. The elements 38 and 40 each include an aperture 82 for receiving 
the fastener 32 therethrough, with a depression 84 for facilitating access to the fastener 32 during assembly The 
material elements 38 and 40 are oriented to expand and foam during heating to bond the carrier 28 to the sidewalrs 
86 and 88, respectively, of the channel 24, while the base 90 of the channel 24 opposite plate 26 Is not contacted bv 
the expanded reinforcing material. 

[001 9] The reinforcing member 20 is preferably ettached to the plate 26 by rivets or the like, the plate is placed on 
the channel 24 so that the reinforcing member 20 is positioned within the cavity 92 defined by the plate and channel 
The structural member is then placed in an oven and baked in an oven at a temperature of at least about 300°F and 
more preferably about 325*F for a period of between about 1 0 to about 30 minutes which causes the material to foam 
and may be cooled at room temperature and thereafter again placed into the oven for a similar period After cooling' 
the reinforcing material will have expanded by foaming and bonded to the interior of the structural member as shown 
in Fig. 3, having expandedat least 40%, and more preferably 125%, and most preferably at least about 150% but less 
than about 300% to provide adequate rigidity and compressive strength. As shown by the dashed lines in Fig 3 the 
resulting reinforced structural member 94 will include the carrier 28 with the intersecting legs bonded by the reinforcinn 
material 30 to the s unounding structural member 22 whereby additional stiffness and strength is imparted to the struc- 
tural member without the added weight which would result H the cavity 92 were completely tilled with the reinforcing 

[0020] Fig. 4 illustrates a second embodiment 20B of the reinforcing member which is similar to that shown in Figs 
1-3, with like numbers used to indicate like components. The reinlorcing member 20B includes a modified carrier 96 
of continuous and unrtary construction, wherein the upper panel 98 has outer bends 100 and 102 along its lateral 
edges. The upper panel 98 is held in place by inclined side panels 1 04 and 1 06. The divergent legs 1 08 and 110 extend 
downwardly to engage the channel 24 at their respective inwardly turned feet 112 and 114 which may rest against the 
channel 24 A vertically shortened web is provided at waist section 116. whereby the legs 1 08 and 110 intersect with 
the wars halves 1 1 8 and 120 maintained in contact by a spot weld, a threaded fastener, rivet, or othertastening member. 
The reinforcing member 20B is used as described above with respect to Figs. 1-3 

[0021] Figs. 5 and 6 illustrate a third embodiment 20C of the reinforcing member" with like numbers used to indicate 
like components. The reinforcing member20C is similar to that shown in Figs. 1 through 4 but is provided with elonoated 
supporting legs 122 and 124 wherein the web 52 is eliminated. The legs 122 and 124 are respectively located on 
inverted generally L-shaped halves 126 end 128 having shelves 1 30 and 132 which form upper plate 48 The shelves 
le 9f '"! ereecl u Bt J"? 0 " 0 " 134 which ™y be provided.with spot welds longitudinally therealong to hold the halves 
1 26 and 1 28 together. The upperplate receives material elements 34 and 36 Ihereonas described above, but supporting 
legs 122 and 124 receive prism-shaped side material elements 136 and 138 which are slightly increased in height to 
ensure sufficient contact with the sidewalk of the channel 24 during expansion. The material elements are held in 
place by nylon push pin fasteners 32 as described above. The reinlorcing member 20C Is used as described above 
with respect to Rgs. 1-3. 

[0022] Figs 7 and 8 illustrate a fourth embodiment 20D of the reinforcing member of the present invention. The 
earner 140 of the fourth embod,ment includes two V-shaped carrier halves 142 and 144. the latter inverted. Each carrier 
half includes two divergent legs 146 and 148 intersecting at an apex 150. with the halves 142 and 144 joined at their 
respective apices by spot welding 1 60 or mechanical fasteners. The material 30 is shown in two prism-shaped upper 
and lower elements 152 and 154 respectively received within the legs 146 end 148 of each half 142 and 144 Thus 
upon heatong. the upper element 152 foams and expands to contact the plate 26 while th low r element 1S4 foams' 
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and expands to contact the channel 24 alono Its base 90 Whnpnnh.tw 

illustrated, it may be appreciatedthat an additional 7* W 3011 ' P rism - sha Ped lements are 

the respective tegs 1 Z of eth hai 1 42 and El ^ an 9 re 'n'°™9 '"Serial elements may be positioned between 

respects U8 ? 1*2 5 and £ ^iSTnTS'? 8 T^' ^ tha 
* to foaming and expansion by fasteners 32 such as S Z m? ert T L , * U ™ d to Mrrier 1 40 prior 

depressions 15B The carrfei Mnm»K, L P " plns ' lnserted throu 9 h "oles 156 with their heads received in 

[0023] A fifth embodiment of the reinforrino mnmhor one «f #k„ ^ ~» . 
" viewbeingsubstantial^imifcrtothal s oZ £?" * 9 ' *" ,0P ^ 
1 61 comprising two laterally e.ongated haKres 1 62 and' £ Eta to^,^,?? 15 "JT 8 ^ 

wails are shown as being substantially circular in conftaultaTSf^ . ' resDect,ve, y- The arcuate 

distributing .oads applied thereon. The 3« iSXES n»« Z * M rt>P " W ° U ' d 8,50 ta aCCe P teble * 
at their intersect Jt69 approx^ 

" walls to the plate 26 by spot ^l"' *"* ^ ,h * ed9es 170 of the 

The walls 166 and 166 thus each present ™ 8 subs,an,ia, V hourglass shape, 

teners 32 therethrough. The reinforcing JZSS^V^ , 9 0Pen,n9S 1 73 lherei " '° r «*MnglB* 
174 and 176 having Soles 178 «d52S^1S!£^TH•^ , ^ subsla "«*»y hel.-cylindrica. elements 
through. Upon heating as d^^S^^R?^ TT 7* ** reCeMng ltMa 32 W 

» Plate 26 and the element ,76 bonds the ^SXSSST^ " ™ *** *" ,D 

S -enuon b shown in Fig, 10 and 11. The 

However, instead of employing separate \^Tto J^J'L * "* t0 indiM,e '** e,emente - 

pane. 48. the fastener is J»*^ n ^£%Z£ "T* "?* * * 

' reinforcing element 1 82 is provided. The carrier 1 B4 LLrtlf hT h ! J elongated rectangular upper 

along me side margins 188 and 190 oMh 2s« ^he c^l^! , metal tabs 18 * longitudinally spaced 
pane. 48 prior to attachment of the carrle to h ^M^^^jL^^^^^^'^ 
inwardly from the flanges 50 along the side mam tain LTf™ , 1 u 6 ' nC ' Ude 8 ,in£,er 192 "^extends 
ho.d the element agaiL ,a» eral ^g^Z^X^^r^ " ** ' U " ^ a " d 

' reference to Rgs. 1 -3 above. movement. The use of the re.nforang member 20F is as described win 

[0025] A seventh embodiment 20G of the reinfnrrinn mo^K™ «u 

The reinforcing member 20G is simPaMo Ihat Sngs ^ n^oTd', ZT * V" * *"* * 

like elements. However, the carrier, 94 of the reinfor C innrnT m K„ono ? . d bte numbers are used to indicate 
46 of me carrier ,94 Inboard *ttoto££^JZ^™?^'^* 1 96 forrned in the shelves 
present slots 200 therethrough in regisUy^S me SSL tS m c 7^ re ' n S^" 9 e ' ement 1 98 COnfi 9 ured 10 
the shelves 46 to present openings 2K aiTita io« 8rC Pf0V,ded ln the sheet metal maWn S "P 

202 extending through me thickness of m ISaS^l H^r l ° PreSant 8n U "»" *™<* 

outboard, as desired) of the slot £ Jy!Z£2ZZZ Z T * 7T 206 ^ Wer ,he rn8teria ' inboart < or 

rZr? ^ r 01 * e i^rsssss 196 to resfet ,on9m,dina ' or ,ate,aj 

.^L^oT^SS ^£$22£5S?' 2 ? E J 2 ° F 8nd 2 ° G 8S describad are positioned 
30. Upon heating of the rr.sten^T^^boTL^ J" th f P ' 8,e 26 Prtor t0 8Ct ' V8tion of 106 ma tenal 
meMoamandexpandtocontaclthe^ 

38 and 40 or 136 and 138 mell and exZ^ ^ wHhin " structural member 22. Simultaneously, the elements 
carrier with me sidewalls 86 and 68 m me^^TT f ° de P Bndi "9. Bergen, legs of the 

provided as elements 154 and 1 64 me!s '? T"**'* 200 8nd 20E ' 016 matarial 30 

216 of me structural member 22. ^J&TP££f£ 1™1 ?* T !° ~" ^ ^ 8 " d 

divergent, intersecting legs of the carrier serve' to heTp l^X^^^ST S ^r^* 5tiflened - ^ 
the need to attach the carrier to the plate 26 as the - ^ SOme B PP ,,calions wi » eliminate 

hold the materia. 30 in place prior to hS ^ PPOrted * SMra * member 22 «" d '^teners 

[0027] Attention is next directed to Fios 14-16 whirh uu * * 

similar to me original embodiment of rS*1-3 ££££?S? r embo<ji ^« of the invention which is very 

these embodiments. The principal Im^S^JS^STT, 7"""* " aPPMed l ° " ke com P^"ts h 
visk>n f addiliona. expandable materiaM^ S ^^ISTSSS? h ^ 14 " 16 a " d ° f ^ 1 ' 3 fe ,he P">" 
atong the length of the web 52. These element ^2 2 1 > a '^l^T* ^ ™ * ^ eXtendin 9 
through approprtete openings In the elements and he wi as bSt Teen m V!?", 216 ^ eXtend 

0 '-nven, i ona..h. g hVexpandab.emateria.wh te hwu.e^ 
bu.toamuchgreatrvolumemcexlenl.Anexenplarymaterialforus^ 
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No. 5,266,1 33 1 Hanley et al„ which Is incorporated by reference. Such a material is market d underthe name SikaBaf- 
fle 240 by Sika Corporation. 

[002BJ F »9' 16 Nlustrat s the configuration of this embodiment after baking. That is, the elements 34-40 each expand 
t essum configurations of the type shown at 34a, 36a, 38a and 40a, so that a bonding occurs betwe n adjacent 
5 surfaces of the structural member to provide stiffening and structural support. In addition however, the elements 212 
214 expand to essentially completely fill the void or open spac not filled by the expansion of the elements 34-40, as 
seen at 214a, 21 2a. The use of such additional, highly expansible elements provides additional support forthe structural 
member 

[002SJ Although preferred forms of the invention have been described above, it is to be recognized that such disdo- 
io sure is by way of illustration only, and should not be utilized in a limiting senso in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could be readily made by 
those skilled in the art without departing from the spirit of the present invention. For example, while the carrier as 
described herein Is shown generally of metal such as steel or aluminum. It may also be provided of nylon or other 
synthetic resin having a melting temperature substantially above the temperature at which the reinforcing material 30 
t5 melts and expands. Additionally, the reinforcing material may be provided of other compositions such as two-component 
foaming compositions which have an exothermic chemical reaction when combined which will read and foam to bond 
the carrier to the structural member after curing. 

|0030) The inventors hereby state their intent to rely on the Doctrine of Equivalents to determine and assess the 
reasonably fair scope of their invention as pertains to any apparatus not materially departing from but outside the literal 
so scope of the invention as set out in the following claims. 



Claims 

& 1 . A reinforced structural member comprising: 

a channel (24) presenting a base (90) and a pair of generally upright sidewalls (86,68); 

a plate (26) overlying said channel (24) to define a cavity (92) bounded by said channel (24) and said plate (26); 

a carrier (28,96,140,161 ,1 84,1 94) positioned in said cavity (92), said earner (28,96,140,161,164,194) having 

30 two intersecting divergent legs (54,66,108,110,122 ,124 ,146,14B,171 ,172); 

a thermally expansible reinforcing material (30); and 

a lastener (32) coupling said reinforcing material (30) to at least one of said legs (64 56 108 
110,122,124,146,148,171,172). ^ 1 ' 

35 2. The member of claim 1 , said reinforcing material (30) comprising an SBS block co-polymer, a polystyrene a rubber 
b bisphenol A-based liquid epoxy resin, carbon black, silica, glass microspheres, a blowing agent, a catalyst, and 
a curing agent 

3. The member of claim 1 or 2, there being reinforcing material (30) coupled to both of said leas 
40 (54,56,108,110,122,124,146,148,171,172). ™ 

4. The member of one of the preceding claims, there being reinforcing material (30) coupled to said carrier 
(28,96,140,184,194) above said legs (54,56,108, 110,122,124). 

<s 5. The member of one of the preceding claims, said carrier having an upper shelf (46,130,132) generally transverse 
to said sidewalls (86,88) there being reinforcing material (30) coupled to the face of said shelf (46) remote from 
said legs (54,56.122,124). v ' 

6. The member of one of the preceding claims, said legs each having an elongated foot (64,1 12,1 14) engaging a 
50 corresponding portion of said channel (24). 

7. T^e member of one of the preceding claims, said carrier presenting inclined side panels (104 106) extending 
upwardly from said legs (108,110) and supporting an uppermost panel (98), there being reinforcing material (30) 
secured to the face of said panel (98) remote from said legs (1 06,110). 



55 



8. The member of one or daims 1-6, said carrier presenting an uppermost panel (48), said legs (122,124) extending 
downwardly from said panel (4fi) to engage said channel (24). 
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9. The member of one of claims 1-3, said earner (140) presenting two opposed carrier halves of generally V-shaped 
cross^sectional configuration (142,144), Iher being reinforcing material (30) securedto each f said halves 

10. Thememberofoneofclaiml-S.saidramertieijpresentingtwoc^osedcarrierhalves farcuat cross-sectional 
s configuration (162.164). there being reinforcing material (30) secured to each of said halves (162.164). 

11 " ^JTS 8 /? °Z ^ P. recedin 9c"aims,saidfastener(32) comprising grippingtabs (196)formed InsaWcarrier 
(1 94), said tabs extending mto slots (200) formed in said reinforcing material (30). 

10 12. The member of one of the preceding claims, said fastener (32) comprising a synthetic resin f riction fastener. 

13. The member of one of the preceding claims, including synthetic resin expansible material (30) coupled to said 
carrier different than said first-mentioned reinforcing material (30), said different material (30) operable uoon heat- 
ing to essentially completely fill said cavity (92). K^'ouie upon neat 

14. The member of claim 13. said different material (212,214) secured to said carrier (28) above said legs (54,56). 
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